Reduction in number and morphologic alterations of Langerhans cells after UVB radiation in vivo are accompanied by an influx of monocytoid cells into the epidermis.
Acute, low-dose ultraviolet B (UVB) radiation impairs contact hypersensitivity induction in mice by a mechanism due at least in part to Langerhans cells alterations. To better define the effects of UVB on Langerhans cells, we have compared the action of this agent on the skin of intact mice and in skin explants incubated in vitro up to 24 h. Using immunofluorescence, we detected a reduction in the length of the dendrites of Langerhans cells and a significant reduction in the number of Ia-positive Langerhans cells per unit area within 2 h of UVB; these changes reversed within 24 h in vivo, but not in vitro. By electron microscopy, the number of dendritic cells per 100 basal keratinocytes increased in vivo, but decreased in vitro by 2 h after UVB, a discordance that was significant. On the contrary, the number of dendrite profiles per dendritic cell body decreased significantly 2 h after UVB, both in vivo and in vitro. Many epidermal dendritic cells, 2 h after UVB in vivo, were deficient in cytoplasmic organelles, whereas the few cells that remained after UVB in vitro retained their Birbeck granules, and displayed many, dilated cytoplasmic vesicles. We interpret these data to mean that low doses of UVB radiation destroy the functional and morphologic integrity of epidermal Langerhans cells, and that these cells are rapidly replaced by precursor cells that mature in situ into normal-appearing Langerhans cells.